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(57) [Abstract] 

[Object] To generate a position signal correctly even if a track number is read 
erroneously. Also to determine position sensitivity precisely. 

10 [Configuration] A head position signal is generated by using two signals PosN, 
PosQ of triangular waveforms which are shifted one another by one-quarter in phase 
obtained by reading a signal pattern from a medium by a head 41 , and the track 
number. That is, a position signal generation section 51a demodulates the position 
signal for the head taking into consideration which absolute value of PosN, PosQ is 

1 5 larger than the other, signs of PosN, PosQ, the track number and an erroneous 
reading of that track number. A position sensitivity determination section 51b 
generates a sum signal of PosN, PosQ (PosN + PosQ) and/or a difference signal 
thereof (PosN - PosQ), positions the head at a point on the track where absolute 
values of PosN, PosQ are equal using at least either the sum signal or difference 

20 signal, measures a sum signal of the absolute values of PosN, PosQ at the time, and 
determines a position sensitivity assuming that measured value as a set value. 

[0023] (b) Determination of Position Sensitivities 
The position sensitivity determination section 51b generates a sum signal of signals 
25 PosN, PosQ (PosN + PosQ) and/or a difference signal thereof (PosN - PosQ), 
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positions the head at a point on the track where absolute values of signals PosN, PosQ 
are equal using at least either the sum signal or difference signal, measures a sum 
signal of the absolute values of signals PosN, PosQ at the time 
| PosN | + | PosQ| 

5 and determines the position sensitivity assuming that measured value as a set value. 
In this process, a saturation voltage as of when the head is positioned at a point where 
either signal PosN or signal PosQ becomes saturated is measured. Then an 
examination is carried out to see weather or not the absolute value of signal PosN or 
signal PosQ as of when the head is positioned at the point on the track where the 
1 0 absolute values of signals PosN, PosQ become equal is approximately equal to said 
saturation voltage, and in case of being approximately equal, a sum signal of the 
absolute values of signals PosN, PosQ at the time 
| PosN | + | PosQ| 

will not be used in the position sensitivity determination. 

15 [0024] Through the constitution described above, the position sensitivity can be 

determined precisely and therefore positioning accuracy can be improved. Also the 
position sensitivity can be determined precisely even if signals PosN, PosQ saturate by 
excluding values near the saturation. Positioning accuracy can be improved as the 
position signal for the head is generated by using a value obtained by multiplying signal 

20 PosN and signal PosQ by a position sensitivity then adjusting it. A process of a 

position signal generation using signals PosN, PosQ and the track number is carried 
out in parallel with the process of the position sensitivity determination. Therefore, 
even if a head position moved into a saturation region or otherwise missed a target 
track, the head can be returned to its expected position by means of that position signal 

25 and the process of the position sensitivity determination can be continued. 
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[0025] In addition, the position sensitivity determination is performed with a head 
position control system of a file device being configured to operate stably with respect 
to a gain variation and being returned to the normal state of the head position control 
system after the position sensitivity determination is complete. Therefore, even when 
5 the gain varies significantly during position sensitivity determination control, control for 
determining the position sensitivity can be continued. A determined position 
sensitivity is stored in a fixed storage section which maintains its storage even when a 
power supply is removed and that position sensitivity will be read when the file device 
starts up to adjust signal PosN and signal PosQ. Consequently, once a position 
1 0 sensitivity has been determined, then control for determining position sensitivities can 
be omitted. 

[0026] In addition, a track is divided into multiple sections, position sensitivities are 
measured and stored for each section, and signal PosN and signal PosQ are adjusted 
using the position sensitivity corresponding to the track position. Therefore, an 

15 accurate position control is possible as signals PosN, PosQ can be adjusted using a 
position sensitivity depending on a head position. In this process, position sensitivities 
measured for each section on a given medium are stored, a position sensitivity is 
measured at a specified section in a target file device, a difference between the 
measured position sensitivity and the stored position sensitivity of said section is 

20 calculated, stored position sensitivities of other sections are translated by that 
difference, and position sensitivities at each section in the target file device are 
obtained. Consequently, control for determining position sensitivities can be 
completed easily in a short time. 
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[Description of Signs] 
41 .. Head 

42 .. Voice coil motor VCM 

51 .. Microcontroller unit MCU 

51a .. Position signal generation section 

51b .. Position sensitivity determination section 

51c .. Signal adjustment section 

55 .. Read/write circuit 

[Figure 1] 

Diagram showing a principle of the present invention 
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i*lxfc2o©(i# PosN, PosQ&tf h7 y*#^£:JBV* 

T^y Kffif »tS:«tt5. -Tftto*>, 

»5 1att PosN. Pos0tf>*6fcMi<fc*:/K PosN, PosG<£> 

m^m^5 1 bfi, PosN, PosQcDfnft-^ (PosN+Pos 
0) &VXI±*«* (PosN-PosQ) £%£U 
tf^{f-§-0>'>ft< <b JBl/*TPosN. PosQO 

a&U ^r<£>B#<D PosN, PosQV&ttm.cOftm^'&mfe 
U BE«B*tos»S«Ifcft«J:5IC3Ks;->3 ^«£«r* 
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1 ftTttflMBtfS-rftfc 2 otfMf-Sf- PosN, PosQ&U< 1>7^ 

PosN, PosQ<0|6*HiI<z>*/K «■» PosN, PosQco^ 
*\ h 7 y ^#tSt;tt h 7 ^ ^#t©Rtt*» 9 ^% 

[»*«2 ] «* PosNco|6^ffi^ft# PosQ<D*6*HS 
■fc!>/hS^»*fctt, ®<f^PosNO«te£ff# PosQco 

&Htf-^ML, PosQ<OffittrtW^;*6DB* 

l±, «HEffi««»*:«* PosN, PosQ(7)^^-tc:«ur 1 

PosQ©«*M»sflr-» PosN^jft^iaj: D/hS^a^ 
fctt, PosQfch^ ffftWStr 
0. 5X14-0. SSrSOlfU flDgU: J: <9 f»b*tfc«» 
PosN^^7^coB$(c^&^-f, ^-f^ 

fti-a r t sr»« t i E*ottfl{i*fEM«' 

3 ] ttGfg* PosN&tMf PosOJCsK^S/ 3 
>®K£li3§L LTffijE Lfc«*«^TttB«**r*£1- 

1 Xtt»*JS 2 E*<0ffifi« ^-mi^^feo 50 

h7 y^«*«rlB»LT*5*, ^s> KtcJ: 9 

1 «ftffi*S^-f ixfc 2 ocojf-^- PosN, PosQfcaK^S/ 3 

«» PosN, PosQOfrff (PosN+PosQ) RtfXttJMt 

* (PosN-PosQ) «:3&£U «J«*at/«t 

£ *OfS*Srfflv^rfi# PosN, PosQ<D*fe*j-{grt^ 40 

■trc>B#tf>« -?§- PosN, PosQ*>i6*Hitf>fb«-i§- 
I PosN | + | PosO | 

tiOK&mHBtJ&ttk 4 6 J: 9 f-^v- 3 
[f»*«5 ] 1WIE«# PosN&l/ff-S§- PosQlCsK^a 

[lf*aS6] ffifSit^ PosH&X*m^ PosGO— 50 
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2 

fc+SJftjftJC^y K«r(ft«»ftLfc«POlSfpWE«rS!l3E 
U 

«■» PosN, Pos0<O|ft#«*«»L<ft* hyy ?±<Dm 
KS:fit«ft«)Ufci:#(^ft-?- PosN£fdi{f -§-P 
osQcD|6»ffl[^S(rlE«afo«JElcK«| Li^SJ^ 
B&^LV^^tCfl, <£<DB5<75ft-5§- PosN, PosQcDjjfettfS 

| PosN | + | PosQ | 

T, fs^ PosN. PosQRt*h7;/*#^£ffl^TttB« 
JMfcBKHW i fc 5 »** 4 E«<a tK V s > 3 

r t t -r z m** 4 Git o * ^ > a 

^r^/^aSB^ifitttt^ttJK^Va ^JSffSrK^ttJ UT 
(t# PosNXt^fS-^ PosQ^rMlE-rsr i 
*3l5iS«g<07Kv ? >'3 V«a»e*tfe 0 

10] F7^ S:«»tOEBfc^W U #K 

h7 y^4fl[BlCjei:fc#^S/a >«ffi*fflv^TfS-§- Pos 
MRlfW* PosQ«r4tjE-t"5rt*:*M«i-t-5»**51E 

i i i mfe<ommz^\, ^xmiz x^tz^mu 

lb t <4 E® S ^ a 

(0 00 1] 

[M«_btf>*iJffl#iM *««tt7T-f^§SBIii*iltSffi 

tlZ E.ft&VtiDE.mz 4 ft(D 1 ^Jtffiti^-rttfc 2 o<D 
(t# PosN, PosO^ffll^T— s/ K{iiBft-i-^^^-r^{5: 
Ifl^i^M^itf PosN, PosQ^^IE-r>5fc^ 
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[0 0 0 2] 

^r-f^SSfifczfc^rte, — 7 Kfc^-r x?±(Dffife& 
l:4otv^. H2 l »il»«^-f ^^3gK<o*fiKia-Cfe 

mi 3\a*mm&&<D^m»-?*>zmi*7 t 4x* i 4 
tcwdt^ix^r^^a.^— ^7ytyy y i 6 ?^t£tf b 

ttT^5o 7^fax-^7yiry^y 1 611, [alf&ftb 
1 5tcHL-C-#jMBtt« (T^^m-*) i 7> fdi 
***** y y^T-J* i 8 iio-cts*), fESjgpi 7 1C 

tt^^^/i^— ^£^£-^5^ ^^-f/u l 9 #12 
ttkJL-Cl^So ^rty^v ? 7-Ai8|j;^r^^^l 

4 cotfcfticft; tfcR^Rit S>*i, *©5fe«*W»t«B 2 o 

(ommxnKmza&L'^y K7yty^y 2 i^as*s 

ft, 7K2 2 ^i^f'f CD¥S*"Ir]EJt£ 

[0 0 0 3] Kr^^ 1 4CD^*^^cte#i£G0 
h7'^«$ix, #h7 7*fi«»Oir**|c#M 

-jKS*SVAt7-^S«DTA*tt, 

5 VAKHiir? ^-7— ^ SM, 
^#^TNO. , — >PPTaSK»£*LT 

r 1 \c J: 9 , HI 2 3 <£>Hj8&r^r<J: 5 K: h 7 y {7 Sr««j 
6*fatc£#-r<5 */2 ( h7 ^/^4i<0 l/2T^^ 
1MXR2 Y=7v? t-fZ>£ 1/4 Y=7y?) fefgcDTft 
^2 0(0 = ftS«cofa#PosNi:PosQ^ffl.e>ix5 0 X, Po 
sN, PosQ&U<;Lfte><7)^3to{f-S§-*PosN, *PosG£W!^jI 

[0 0 04] H 2 4 li-^ yKSrl «ffiB«tB»«>-r 5 

tziboD— 7$m&(DmfimT*&>z> 0 1 3 12* t°> hvi^e 

1 4»3*f > Hvu*— fJEHSSixSIBE*^ 
S^^^-f/U^-^ (VCM) , 2 2liK7^ 

* 1 4<07 f »^$ry-K/7-f b-rzu&^y h\ 23 

ttlKfi^ry K2 2^gg^o^ft-^U'<^Sr— SIC-TS 
AGC0KT'feS o 2 4 ttffififf faiStfe 9 % ttft 
-5/ K2 2^BS^*ofeffl[B««^^-^f8*J: 19 2o 
Wlv Mc * / 2 tetBtfWcC £{f 4§-PosN, PosG^miE LT 
ffi^i-6o 2 Ste^^b&^ftSif^PosN, PosO 
Irf ^^A«|C«»t5 AD a 2 6fi^iE"r 

5 ir— #»JW*:fTft or, VCM&MH-Sfci&OttiS 

(MCU) . 2 7fi^^^/u^m^^{l^T^-D^tc 
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IStSDA^y^-^ 2 8teVCMIElfjfE]g§r£> 

ft, AGC@^23, fiI / IW2 4, AD^&3§ 
2 5iiy-K/7>f HSttSrflMrt-S. 
[0 0 0 5] MPU2 6lirt«©77-A!>x7i:«l:*) 
#IBWlfctf«or, VCM&SMW-£fcfc<D««t» 

Lr^o 7 ^{tLfcfil^|a2 4\Z&7jk£tlX\,^Z> 0 2 
6 aliff-^PosN, PosQ;fttfh7 7*#-S-*fflV^r'^7 K 
<^«h7y^ffiB«:«ia-rSffiB«ffi«. 2 6btt«-S§- 
70 PosN, PosOS:«»LrSSE*«VaS:*ffl-*-5a««Ul 

2 6ctt^7K©ah7 3'^ffili:l«h7y^ffi 
B*reO h 7 y ?&lcm-3\,*xm7£<Dt%<£i&&Vc*m 

Va*>S6«*V d ^ffl^-r^isgn^^aj, 2 6 e 

-?§-PosN, PosQ&t/wft^<D^$5{f-^*PosN, *PosQ^«I 
^I«Lt@2 3 (B) \C7n1r*y J t y (fiCBffl 
P a £ffi^r£ff ^il^gfl, 2 6 f K# 

mm h7 y ^±ic9ja-rs*riiffi^siif«2 6 d*>>p> 
p a icije ctzmffimamzmji-tzw r> wkMx-*>z> 9 

2 6 gtttfS^a VflRftftE*— Kic*3ir^r«» Pos 
N, PosQ£ffl^r#^>9 V^SSS pfe»S"*"*#^-> 

3 V««»Stt"Cfc5. >«*ft£«2 6gf 

fflT PosN, PosQtc^^ Ur^ff ^-PosN. PosQco^f H§-|gH 
^rMjE-ra o ^'>3yigSp^AGC|E]^2 3 
atCA^Lrif-^PosN, PosQ^S«Sr«E-rsrt tr 

30 [0 0 0 6] S«h7s>*#A*£*L*£, »*5£ff38 
4aS26c|j:^h7 7^ffiK»e)18 h7-^ ffiB*r 

Wzl&2 6 f fiit^S^f v d U ^^^^-f 
yi^e-^ l 9 0l^lt Lriii^-r5o 

^u. — y K2 2^@s h^y^icrfi»tr*i*asr» 

Hj$it5 0 ^y K2 2tt»»iL*dSb*-#ffi«lclEft 

S ixr ^ 5fiHS«^ * - ppt *R^s o r a 

Ki±S^) f4ffi««#{a«»2 4lc:A**ix, If^PosN, 
PosQ^^^ixrMCU 2 6tCA^-T5o ZOif-^Pos 
N, PosQ, h 7 J8tr*r« fi[B«imifiJ2 6 all 

^yK©Sh7y^tti«SfU i$S^tiB^5 2 6 btt 
^7 KOH5iKS:«aiL, X, «*»«ffl2 6 e fl^B 

d^t^-p a ^ai^-r^o 

[0 0 0 7] 26c fi^U^. h 7 ^ffi 

B**bB« h7 7*ffiB£r-o h7 7*SlcS<Sv*ri§ 
^•iSgVc^^^L, Sft£jK3l9S2 6 dttg^aSi: 
50 HiS«<OI6rS>-55gftfill«*Vd*a^-t-5 0 ^J^^ 
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fc, 2 6 f l±i£KfB«JW^e>ffifiWJ»lc«]?»# 

fciSiKU *«»*«t ttttftffi^tttt 
DA8aft$*LfcHL a»>f *=>f7i^e— ^ i 9 tcA^f 
£ e w*Uet!!K *^^3>fA^-^l9l4^yKth 
9y^*i^c«tltS-&5J:5»c:|5i(g^-5 Q ea«, <&b<I 
IS«#p a lcJ:5ffi«ft«)«iJHi3»stTft*Jix, Si&tofc-^ 
3/ Kttg« K7y^co^lCffl:««:«)Six6o tit, 

h7 y^ti?^ y K^ffiltS J: 9fc h7 y# 
> #iM» jft«fTft S 0 

[0008] ja±-m. *>^^fciSiBiW*ci^— 

bix^fetCMC U 2 6 tcif— #«&^j&S3S£i--5, 
ld<t«9, MCU2 6tt«-§-PosN f PosQSra9i&^, Kffi 

10 0 0 9] 

[*9ia<*ft L J: 9 <t-T5^M] 
(a) micoilM 

His H)2 6 ttffififS-S-oapOT'a— K^T-fc5o H12 
SK&^T. 3 1fi«#PosN, 3 2fHf-^-PosG % 3 313 

'6 (0. 0) a>*><£>ffiBK»* Lfcffi(-0. 5—0. 5) & t o 
6 a fi*J;tfi, ft ^- PosN, PosQ^e— ^flSS:±ZO^yuh 
i-tbtf, PosN s PosQtcl/4Sr*»L-CSb^ffl*s««i 

t 0 0 1 0 ] t£&fi^#>[g] 2 6 Id^-faUltf)^ = — 
SrffrSU MCUOr/o^-McJigPosN, PosO&tf h 

®m 2 5 ic^-r <t o ie isa-t-a 2 oco v y y ? & 

1/4 h 7 y ^ «<5o (I ) - (8) 8 Kllc^m L, 
ix -Tixco E m t C *> v * X it -^PosN % PosO <D t&ttm. <D /J % £ V > 
*#le <J«ttSrit«*.Toft»f5It 

*7-Z y Ml^-P a £f£9, ®ro^7ir 3/ hfs^C h 

fi«*) £r3g£1-£o fSS, «#PosN, PosQ0>f6*tfflW>* 

PosN, PosGli|6*MidS*# < ftSiftft^t^XftOlft 
TlMlUglcttO. fiSirm^PosN, PosOO§a«^Bjtttt 
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[001 1 ] J^Jicoj; 5 fe ttXttH 2 6 <Dy*=>- K* 
£^TftB<f-^£SS£-f-*^ h7i/^f^iEL< 

ZCDfctb, m<o by y 9<r> by vt&ftr&SL h7 
h 7 7 r^LT It pf^foSo 

70 ^liffiBfS^sMiSoTaHStLSfcfe, jEfltftCKBM 

[0012] (b) m 2 ^HJH 
{f-^ PosN, PosQ^r^i«9^/u-e^^75^ ^t^^Ayfcfig^: 

mcu2 6of-ettit6 h^^^co¥fi:^^-r^^ 

ft) ^r^^, ttX»ffift«r(t^- PosN, PosOfcUHt/Jtlt 
Ms]K^*3»tSAGClHlB2 3©W AD^y 

2 sou 77 i/>^^jeo^i5> y — K^y 
^riH, h7 y^««c±fcftff-T5o -^^ Ko. 

X> h7 y ^"B#/j>$ < ftixtf*i?'> 3 < 

fiBft^-^^^KLTff^ PosN. PosQO 
9 tm< tar). 127 (c^fct 5 K«W Lfc^Bif 

[0013] (Dm 1 

(1) «»'#SSh5y^W+0. 25h^y^C0f+4® 
^f((U2 5C0^v?->3 >a , b, c. d OfiBiT'fe 9 . 
fi-^- PosN, PosQ<Z>^ffl*«*L<ft5j«) 0#j£fe 

40 ff^ PosN-CtflCfiStfe-t-S. 

(2) oi>T\ PosN, PosQco^fil^rSi^, H#Oj|3ftStt 

L, I PosN I S. 

(3) *tBHf-C«>aU6*s|IT-*-*ttf. »S»*o2FiS«S: 

0. 2 5 by y?X'<D\?o$W\<Dmt IT, *^*> 

Sp=0. 25/|PosN| 
Jet !>#tf>5o 

[00 14] L^L, r©»io*felcttSJlT<oB3H^ 
50 -ftet>h. 
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5 h7 — <t&eft£>£fT5<E>'t\ jEfll»C± 0. 2 5 

(2) ±0. 2 5 h7 y^f+ifi-Ctt, PosNli«*4r 

(3) {§-J§-PosN, PosQOj6*rffi^fc5$fiHrt-C*)5tv^5 
ft £ ^"f SIS L H tftittmm& t? * * v \ 

[0015]®S2 (D^m 

H2 8ins2w*^*>3 ^«**«*ttoift«ia-efc 

(1) Tjf-Y * = /i^e— ^ vcM&f5l3^i£ftT-j£fc-fr 

(2) ®*2-b">7 P y >^»Oft# PosQ(fcSlMiPosN) 
(Y [k-2] , Y [k-1 ] ) ^r^^y (cfitft L T *5 < o 

(3) {igft#^co^<7)S*^fi^- PosN^bPosQ 
Id, fcS^fi^Oi^(C^L^B*jfiT*<0{f#-PosN<Ofig(Y 
[k])*:^*y ^»(ft-r5 D 

(4) i§^2if>^y >^»co«Y[k-2], Y[k-1] J: 9f§-5§- 
PosQtf>ig»S:f+* U X, SitfEOffiYfo] £rii 9 gtrfSfs ^ 

PosQ(DMZ tmtDMZZ&l-zm^ PosNOiE^^f+S 

fSF^S'^OtO. 2 5 h7y^(C«r«Lfc«FO(S-§- 
PosNXfiit -^PosQcoM^r*^ £ e 

(5) U^g, ^m/EVcdr-rtb^ #i^> 3 >^g 

S p =0. 25/| Vc| 

[0 0 16] L^L, w(7>»2<0*-fe^tt42JlT<OPBmfi 

(1) *tf«ft«jE3is*ixTi^ftv^^ i£ffi»Jffl<oS3p 

(2) fc5i£g£fcoT^»LT^<5tf>-C\ 

ixtfPosN, Posa<z>tSfr«*KAS^ffittd*fc9 % fig^^F 

[0 0 17] ®^3CO^& 

(1) VCMSrJi^iiSr^b^^o 

(2) firB(t^^C0S^^ {f-*§- PosNfcPosQfc GROT'S 
t)#h>ofcB#^, ff -^PosN £ ft^-PosQ t <D|&*tfit <£>fp | P 
osN| + |PosO|«ra9S-*-6, -fft*^ ^y^Hk-ff 
^h^^tf>±0. 2 5 h7 ^/^icia^Lrc^cOft^-Po 
sN<b:ff #PosQ<!: 0|fe^co^p|PosN| + |PosQ| 

6o w(Ojte>^<l^fDli^ffil^fCti-^il (=0. 5)^5 

(3) La>*m, a^S' a vffiff 
S p=0. 5/(|PosN|-HPosGf) 
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[0 0 1 8] J£A_ba><b, *»W©JKl Stttt, h:?^ 

<omwx$ ztiLmm^mm&m&mm-rz z t -c*> 

W<£>»4£>gWii % «# PosN, PosQtfSfifnLTfcfift 
Sftafi^«fcl»^r 5 r t Id J: 9 ]E«U;:# v> > 3 

[0 0 1 9] #«W0>»5<DBWra:, tfv^s >-Ji$g&; 

«:S*h7 7^^ixTt, — y K«^JWtt»cRL 
20 Ttfv^a ^S*^O^d?>(Oay^^x*#S^v ? '>3 > 

tit &*sa >-&m&m\cm^x-*:$ 

#^<7>^ 8 <D h7s/^<Z)R-rSE®{cjS:i:r 
[0 0 2 0] 

CM, 5 lli-7^^P • = y hD-7 '^--^FMC 

u, 5 5**y — k • 7-< MHiasr-fes. Mcus itcfc 

^r, 5 1 a ttffintfS-9-55*a, 5 1bl^yy 3 >S 
5 1 cliffy PosN. PosO(cjK>?'>3 vffiffi 

40 [0 0 2 1 ] 
[ftMfl] 

(a) «(t:iKff#^«n 

#SriE»LT*5#. — s> K 4 1 (c J: 9 ^{t^^-^$r 
^^oT^^ix^^^^S^lc 4 1 fcttffitS 
^-TixTt 2 ocoff ^ PosN, PosQ2tt/ h 7 yt^^m 

IT, ffi««^«^ffl5 1 aHft# PosN, PosQ<D|fe2t 
^lco^:/J^, ^t^- PosN, PosQcO^^-, 
50 ^h7 7^#^i^^%«lT^7 KO^gft 
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^zmm-tZo f§# PosN^i6»ffl^«* p 0 

# PosQ^ffitt^^7^(DB#(cSlK$-frT h7 
tcAD*LrffiBft^Sr**1--5o ©ft* PosQ^ffittas 

SrlftULfcWtt, 85i2f£fi{f-S§-£ft# PosN, PosQOfiF 

^1"So ff# PosQtf)|&*HE^{f-^ PosNOjffe*Hfi 

«t D'hSHfrfrtctt, ft -Si- PosQfc h 7 3/ 
ft, ^ftlOCCTO. 5XI4-0. 5&*D*U ira»;: 
«t 9?#bnfe«#Offitt4r, {§-*§• PosN^^7^cOB#tc 

[0 0 2 2] £X±<D£oiz-t3n& s h7^itr» 

So Mtc, PosNatf»» PosQlczK^S/g >-Jg^& 

[0 0 2 3] (b) tfS^s ^m&<D&:fe 
tii?is*>&§£1kJ£m5 1 bfi, {§# PosN, PosGOfp 
fS# (PosN+PosQ) at/Xtt«fll* (PosN-PosQ) £3g 

T«-S§- PosN, PosQ<0|ft*H£as*$ l</^h7^ ±<D 
ftjftfc^y K*tt«fc«>U ^OP$cD<f-5§- PosN, PosQ 

I PosN | + | PosQ | 

Bt&&:m~tZ>o rcoS3\ <f# PosNXtffHf- PosQ(7)- 

Srj9J£Lt*3<. -t IT, <f-*§- PosN, PosQ<7>*ft*tffia s 
*L<65 h7 y ?±.V>i&&lZ'^y K Lfc£ 

# PosN^ ft:»flr#PosQO|6M-fl[^iKrett¥b«J£ 

osN, PosQ<Dt&ttm.<Dmt*r 
I PosN | + | PosQ | 

[0 0 2 4] J|^ii(7)J: 9t-i"n^, jEfttC/K^v-a 

^T-^^o X. ft"^ PosN, PosOasffiftLTfcffifii-r* 
f+iSofflSrBft^-r 5 t tc J: 0 jE«K#>* C a 

JEfc, {§-§- PosNXVW* PosQ 

Lt, PosN, PosQ&l/h7:/*#**ffl^T{M 



(6) ^ggsps- 1 9 5 0 4 4 

[0 0 2 5] JEK, y-f >K»fC*fL-Cgc^Kif^-r5 

# PosNXtWS# PosQ$:MlE-r5o J: 5 l^ixtf, 

[0 0 2 6] IH, h7y^t*ft©WIC»||L > £ 

PosQ^MiE-r5o ^ <£> J: ? tc-ffttf , ^yKMClSi: 
fcjK$^>a VJfift«rfflV*T{i-i§- PosN, PosQ<0ffijEflS-C? 

^^<*tcoi/>T»J^Ly u c#E®S05^^'>g v^ig 
SrlBtBLr*5%, *r«7r-r/i'3S«a>Bf^lE:iiT{c*5itS 
^a^SfiSrltl, »JSLfc*:^>3 >J8S£E 
«LTfe5^85Eiii<07K^v'3>iBS^*S:St3([L, 15 

isuTfos^Eiiico^v ; v'3 ism&z&wAw^i&m 

L r *t« 7 r -< /^SB^«- EPj lc*3 5 \s > g 
[0 0 2 7] 

(a) *&w<om%7 7 << ^mm<Dmi£ 

• u - =3> }> n — ^ - ax.^ h (MCU) Xfo 0 , El 2 4 

9 0 MCU 5 1 ICtiROM, RAM^(^l^h x ROM 

7ASVPR, ©/"K^v/3 «M^D^7AP 
SDP, ®>{^7x^/D^7AIFPR^i: 

t6#iyp^7^f2g^t^5o *a^<7> 

^0 -^t>iatt*tLT*5 9, ^ROM^77r>a^y«? 

^SS P t>IBS^ix5 0 MCU5 1I1, 

7ASV PR(:^ott-«l«I^Sff LTtfW 7. 

3></u^-^vCM^t'y K/^— * S PM^CO^^ 

M^wt^o tfmw&mkKLs d>m^ posn, p 
osq^tKv?v-3 ^mm^m^^xffiiE'tz&m, ©as 

@iKiSft»j»ftia«?-efc5. mcu 5 ui. tKv?^> 

50 g >®S^o^7^P SDP{C^oX^i!S-r6^^ 
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IFPRIi, ])— K • <7-r h[H]2S5 5CDRS«JW^/n- 

[0 0 2 8] 5 2tefl^RAM, 5 3 ft** h3£fi^¥i 

H D 7HDC „ 5 4H^HDCl(D/<5/77RAM, 
5 5fi-^s/ K^^StLTx-^OS^/S^, <f# P 
osN, PosG&tf h7 **##OK*»0 5 y — 

!W-5VCMIZKilH]g&, 5 7 (1^ f> hVl^E— * S PM 
SrMBr*-* S PM^SjIh]^, 5 8 (IflfVttUBIK-Cfc 

[0 0 2 9] (B) ffiBflr#9B& 
(a) Kl«)ttlfff«±»S 

m 4 (iff ^ PosN,PosQ&tf h^y^i^bflM-^-fey 

5 0 KWi, {f-Sf- PosQj*s#* n^-rs^* h7^^# 
h 7 y * +-frtt«» PosN##* d ^ 

X, «* PosN. PosG Id, 7* 

mm &mt z 5 t> <o a ^«oa*<z>araMs«sg $ *lt ^ 

* ixfeiS ^PosN, PosQ^s 2 fiHBT-^o 4 #0 l HJB-fix 
T^£fcO£*t#Ud"f 5„ 

[0 0 3 0] *5SMT-lih7s/^#*<OR^K0Sr%it 

■R9dS*iMfrfr) h7 7^#^Mm (h7 
r=>-K^^Mt6o 15 (A) IIjE^&^O^ 

2ooh7->^l/4 h7^^i^o(l)-(8)(D8E 
Ufd^JU <2>ttit'tMD&m[Cls\,^xm^-Pos^ PosQ 

±&?>mmVt<D*7±v hft^-P a £(£9, ®^(D7ty 



(7) »SS¥8- 1 9 5 0 4 4 

/2 

[0 0 3 1] (215 (B) lih7y^#f*KotR^ii 

£^t^<tfdj;9£i;£ 0 h7^#ti* 
J0t(dft££ ?td-*;y K««»«iLTV^»*«c*jv^T, m 

^#^h7^T i O 1*7 5/ 
10 J:9h7^m^R9JiSti:5. -t LT, :oi 
-frtett* — y Kii h7 * ? <oq>*LAcm\*xmM<n y 
^Ti-UBfJJcffaE-TS. X, h^;y*#-WS|*Jfl«c45 
J: ptd^y KMMbLT^SStelcfc^T, !lh77^ 
T i <omM<OVy y^Ty^xm^^/utz h7y^#f 
S:5h7^^T i ^>h72/^##<l:-rsC(tJcJ;i9 h7 

[0 0 3 2] Wi^f), h7 y^S^OR^gS^fdjo 
20 tta&Wli, Kiij(1)~(8)eo^|Z®oa[«BS:fToTV^ 

l^*3»5ffilt«#ic-tix-r*u±1. 0^p^LTIH5 
(B) \C7sk-t<r=>— K^^^"r5 0 Hl4(c4oi> 
Kjfts h7 2/^*i^BBLTfiWc#«E-t'Slfrfr 
t-Ji, KBIO). (2), (5), (6)lc#^-T5^ 

h7 s/^S#*ijES^(cJi-<r l^fti^fe, + 

-*-5*&lCtt, "Tftt>*>, KSf(3). (4), (7), (8)^ffffi 

[0 0 3 3] <h^5T\ 5/^##<Z)R^8l9Rf9*s 
^Lfc^lChfc. IU5 (B) <0(1)-(8){C^-TPosNO 
PosQ<£>??^ h7y^o«ft/#ft<oBB«^8lttJ 

P0SN^5^7^, POSO^>^7^, h77^# 

f^fl*i:45:ttt4<, h7y^i^iW3^ 

9-C*>6o ttot, U5 (A) . (B) iC^-tx^-K 

5 (A) K«&ffi<^Tffi«{8-***£-r<5. L 

^L. K9s/^#»©IR9 3a5«BSixixtfH5 (B) ^ 

[0 0 3 4] (b) »2©ffilt«#***tt 
S l ©ffi««*»£2r«fe-Ctf: 1 6 ii 9 <o*&S:E« L, 

50 SJ:9iC-rSo ^5 (A) , (B) {C*5(tS 1 6il9«0 



(8) 
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(a) , (b> \z^xoiztikmx.<Dmzmti oiis 

[0 0 3 5] ^Tc0 2oC0^^^-r^, 0 -f-ft 

sgn(x) :x>=0. <bsgn(x)=1. 0, X<0& <bsgn(x)=-1. 0 
even (x) : xsWHfttt b even (x) =1 . 0, b even (x) =- * 

if(abs(N)<=abs(Q)) { 

Pos i t i on=-sgn (Q) *N+Track ; 
i f (sgn (Q) *even (Track) >0. 0) 

Pos i t i on+=sgn (Q) *sgn (N) *1 . 0 ; 

}else[ 

Pos i t i on=sgn (N) * (Q+even (Track) *0. 5) +Tr ack ; 

} 

(1 ) itPosHcD&mm&PosQKDt&ttm «t "9 /h £ t *3M9J«H- 

6 mm. (2) n i posn i ^ i posq i (om&izte n ^fitit^p 

ositionfc«£^5ftafra>&3l^3b3 0 (3)fi h7y^# 

«9 Lftlt-fr ^(DmmmPos i t ion+£<f 

-*§-PosN, PosQ<OW-§-^lCi:T*£-r5toS(lt|*P. 1 
«'» T*> 6 0 (5) liPosQO*6a-ffi^PosNOJ65ctffl[ «fc 9 'h 
£ v ^*&fc:io It £<£»f -*§-Pos i t i on£3£3£-r £ ft. £><D!& 

mx~tbz> 0 

[0 0 3 7] 1-fcfr*>, (f ^ PosNGO*fe*t{I#{I-5§- PosQ 
©ffi»«J:IM*SvM§*H\ ®<f#PosN<Offi«.£fi-S§- P 

»UTffi»fS-^S:«i-r5o ©<f^PosN<7}Ste£<f-*r P 

©WK^SUtftBiLfcWi, litTlSfcglf^- Pos 
N, PosQcd^IcjSUT 1 *8«U £>5^f3 1®'>LT 
^@{f^$r^^-r6o..-^> <f-*§- PosQco^fil^f^ 

posN^jfe*nt«t •j/h^^a-g'^tt, m-^ Posoich^^/ 
u AD*^«t oi#bnft«#^an!t* % ft-^- PosN^y 

if (abs(N) <abs(0)) [ 

Pos i t i on=-sgn (Q) *PosEr r Ga i n*N+Tr ack ; 
i f (sgn (0) *even (Track) >0. 0) 

Pos i t i on+=sgn (Q) *sgn (N) *1 . 0 ; 

} else { 

Pos i t i on=sgn (N) * (PosEr r6a i n*0+even (Track) *0. 5) +Tr ack ; 

} 

^<nx picposn, PosQtc^>?->3 >&&&m&'tz>zk 

[0 0 4 0] (C) JK^->3 ^aSfftO*^ 
(a) ®M SO 



*1. 0 

2oco§a»sgn(x), even(x) 4rS«|-J-6. ^ 
c0 2ooH^^rffiv>^<t, B6 (A) iii7 (A) \z» 

i-£?kz.&m&&4i\c&m£ti* m6 (b) jam 7 

(B) tc^-TJ: 9^»3aS;^2ojc£E«lsn, I£ir6ii 

[0 0 3 6 ] 17 (A) , (B) ^MtcffiNSI-Si:. ft' 
Wliftoj: 5i^o^7Ai:»< c k&XZZ (CIS 
^#^T*fe^-r6o ) 

(1) 
(2) 
(3) 

); (4) 



(5) 



[0 0 3 8] (c) tfi?isa>&BtffilE 

pfdPosN, PosQco^^^^|p-f 5 o ~coe^ PosN. PosQ 

r=0. 5X (^yKarffi / (h7y^fi) 
£ft % r(OfB»J£i^Hct AD = * ADC<DfctJ;rjPo 

sn x PosQcofiiii, AGcy-r y^gife(c^±i:-^t* 

^>3 ^SrPosNfc L< ttPosQJc»*-t4»ttttfi 

e>ftv\ #^> 3 ygg^^ ^36SjE*-eft»i-*Ltf, PosN 
t posq t<Dm<om&?tm^ nn^titz&:m tc ± 

CZZklzteZ (BI2 7#H) o sK^>a >Jgg£PosE 
rrGaini:^^,mf^ 9c\cffr LtzTju=f y XAii&o J: 

[0 0 3 9] 



<i:fiffl^l:M^4i:6 (12 7) . Zz\X\ an*s 
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J:5l£L-0**. if ^-PosN, PosQrt^fQ Ltt^^C 
*5^T, ::*Lfc«*§-PosN. PosQ&tfSI«-5§-(PosN-Pos 
0), (PosN+PosQh !6#<a<0ft«*|PosN| + |PosQ| 

ttEl l Olc^-TJ: ?(cft£ 0 wwT*a@f-<#«, ft* 
PosN, Pos0(D|fta-ffl3as*f L< (h7s/^W> 
3&*P>±0.25h7ty^^«)Offi:KA-D, tftS-Ttitf, 
ffilliS -SHS£<Z)PosN t ?os(XDty 9 #x.ffig(C*3 V , fd 
«-§-(PosN+PosQ)3U±»t*i- (PosN-PosQ) riS^n* 

[004 1] *5Sfltli, 70 

<XMf# PosN, PosQ«7?fD{f-^- (PosN+PosQ) 

(PosN-PosQ) *36£U fb«#Rt**tt#©4>ft 
< t fc— arofl|#feffl^-C«# PosN, PosQ<&*6*Mlas 
^L< ft 5 h7 ^±£>JfijftA — Dlc^ y KSH&fiftifc 
-fftfc>*>, teB{f^g£OPosN£PosQ<Z)#JD#;i 

©■^cQH^off^ PosN, PosQ^|6*rffl<Ofti«* I PosN | 
+ | PosQ | SrSJ^U R»]£«£tf«R£ffi: (=0. 5) fc 

<3>:i0>»£\ «# PosNSOHt* PosQo— #j«ftiM-6 
itt£ (S ANttPosN^fflftffl*. S A Q f iPosQcotSfufil 

K*:ffilt*«>Lfc«F©taSimEEr SrS'J 
tUio< 0 tit, h7^^^P)±0.25h7y^ 
ffiCBI^y KS:ffi«St«>Lfc«F©flr» PosN^fcf^jf^-P 

*coB#(OfS# PosN, PosQ(Djfe*tfI^fa 
«» I PosN | + | PosO | S:^^-> 3 ^g^M 

[0 0-4 2] (b) 0. 25 h7y^W^OffigW* 30 

]E*fc±0. 2 5 h7^^-C{ail*feS:?T5lcH % Pos 
N, PosQ<op#£flJfflLT{M»fc«:fT5 0 gjiocoj: 
9 {CPosN-PosQ&0*PosN + PosQ£f£5 t . X o if 90k 
• -Sf* h 7 3/ ^ G>*M?J&*fe± 0. 25 h7-7^t', 0^ 

PosN, PosG£>!fe*f{E£: 
AQ*r*£, sfit-fO. 5h7^^Sa^a«i:6-6. it 
tfU PosN*^JiPosQ<Dfifpffl«-ettO. 5 h7->n 
■5 tffljftS/hd < ft<5 0 (PosN-PosGh (PosN+PosQ) 

8, Sfcis^-c. mi lK^1-£?\cfj:Z> 0 t r fi 

ff-*§- (PosN + PosQ) &U^{f-5§- (PosN-PosQ) ?rl/2 
LTV *3 ft, cixb^if^-O^^PosN, PosG0 2f£ 
KftoT^-5fc«>, 3*R©ttfi«»* 
tztbT-foZo X. ±0. 25LT^60li, h7 7^Wd> 
<b±0. 5/ h L/c^aT*?Dfi-^ (PosN+PosG) & 

U««-5§- (PosN-PosQ) #*ICftSa><bT-feS. 

[0 0 4 3] X, h7^§^i^ofcB| 
B*) (D&mt^rn. jE#B*<0&B{§-S§-IC± 1, 0U:t 50 



#S¥8-1 9 5 0 4 4 
<£>*Tr£>5 0 -fft;b-^ IZM2tc*5V^Ttt h7 y ^#-*§-£r 

fe^tlj: h 7 y ^##4: + 1 RoT^5^P>, jE^B#go 
«fc«flr»a*bl. O^ri^St U ISM 5 [dfcS^Tfi h 7 ^ * 

^0^5o J^±^<b, Ull 1 <75v^— K*«t Q#t>tlZ>& 

^•7irs/ h{t^-ttEW2-Cli(PosN+PosQ)/2tti9, IK 
ID 1 1 -ett (PosN-PosQ)/2 1 ft 9 , KM 8 "C»i-(PosN+Po 
sQ)/2tftO, EIH5-Cfi-(PosN-PosO)/2^ft5. -t L 
T, i^ffiB(c<2:B^ft$^c^<Oft-^ PosN, PosQO 
*&*Haa>?n«-i§> 1 PosN | + | PosQ | fc*ix«h4W£L¥ 
^{i^^^^o I PosN I + I PosQ | WlJBIttO. 5T- 

Sp = 0. 5 / (I PosN | + | PosQ | ) 

[0 04 4] (c) tt¥nM«oi»£^rife 

t>L<(i^y Ko = Tiffin yyytm J: 
9t>**c/hSv^ (rsftS/hSiO B*jc:tt x ! PosN | + | 
PosQ | OffiiiffiftgI«c<£>ffi <b ft 0 iE«l(- 0 . 5 tS S OIB 

^>o -Tft^^, 

(Dff^-PosNco+^a, c r*fe©^:^^^TftV^^O^^OP 
osN<Bjfft*Hi&»];£U X, ft^-PosQco^^b, dtfi 
Bft^Srm^-toWFWPosQeo^ffi^fflffiU, jBJfffflEO 

[0 0 4 5] (2) ±0. 25 h 7 y ^ ^-CflMSfca&trfT 
| PosN | + | PosQ | ^M^f+gL-r^o | Po 

sN | PosQ | coffid^fiSJffl r tcfitftU^y KsftS 

ttftmWcflqfiEL-CV^StOfc^ftU-C, I PosN | 4- | 

posq i <Dmn!&8t&:j£iz.mm-£-r\zfexz 0 mumrn 

0.25 J: 0 /J-^ < ft5w£l±ftv\, ftifftb, 0, 25(ciftu> 
^PosNio J:tfPosQ£*OT Lfc, jE#ftffiBI^M<Ott|f^ 

a >®S^«iE$ixrv>ft^<!:li^^, 

o.i b7-y?mmcnm&£tiz><nx\ #fica*«?) 

MWW^tt, «»-^flK?«>*»^aW£Jc*:# < ftibft^ 
R9 tt«S^+»ft*<SHoffiB**»*3ft«»«Six 

[0 0 4 6] (d) tK^>3 XA 

n i 2n^^co^c/^3 ^*ss»^o±*o*aa7ci 

i) . o^T% ii«<offiB»JWJcJ:9^s/ K4r«»h7 
•y*~*»WlZi£& 0 2) 0 L^5^, ^3/ 
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K«r«» h 7 y ?<n±Q. 25 h 7 :y U 
•^B$cD{i-S§-PosN, PosQcote^jl^fD | PosN | + | PosQ 
I tWeLTftfrrSO^yT'l 0 3) e Mh77 

Z'ik, — ^ K^h7^^^)±0. 25 h7 ;y ?&g-M& 
«ft«>U ^0$^O<f-^PosN, PosQ<D|fe#flI<D?d | PosN 
I + | PosO | SrSJSL-Cftff-rsC-XT-y^l 05) 6 
[0 0 4 7] b 7 y t V<Dmfe&»T-rtLt£* SJffi 
Lfc | PosN | + | PosQ | <D¥*Mt«:8l*L (*y JO 

0 6), 

Sp = 0. 5/(1 PosN | + | PosQ | ) 

KJ; 9 d^v'g (*7^7"l 0 7) . 

[0 0 4 8] (d-2) mfow.K.mfc&m 
mi 3i*mQ'mK.mmti! i m<D7a— mx-&z> 0 sr, po 

fii(^yKOTWLUr^lOla) , |Pos 

Q I Oft/hffSrftfflJ-ra (^f^/i 01b) D ov^ 

T\ PMSfc:-^ y KSr«»+0. 5h7^^ f <CH£« a 

g&*!> L (^-r 7 7 , 101c) , I PosN | 0>*/MI«:fit 20 

m-fZ>(XTv-7l 0 1 d) o Lt!>>6&, PosO***** 

^t^fitb, -tteiih, #»h7y^W*B:^' ( v 

KSrffiaSt^LC^^-y^l 0 1 e) , | PosQ | <o*/h 
te«:f+»J-r6 01 f) o oi^T\ ^(C— 

s/ K*#»+0. 5 h7 s/^*'^ffi«c (cffl:Kjfc«)L (* 
Ty^lOlg), I PosN | ot/hfiSrtHtSUr 
^lOih) o W±<OjlIS3&«ll»T-*-^tf, 8JJ£«©S: 
'hffl«:fiaSi«EE r £ -f S 7* 1 0 1 i ) 0 

[0 0 4 9] (d-3) flft±0. 25 h 7 * * T*<0 I PosN | + 

1 PosQ | (omfe&m 30 

H 1 4 fifflft±0. 25 h 7 y * T*co | PosN | + | PosQ | <D 

h7y^^7ty HASH'S (*7-yZf\ 0 3 a) 0 
o^T\ finite (PosN+PosQ/2+0.25S:fflv^rffi«*«> 
SWfcfT? (^77yi03b) 0 &.W®ztb'&. PosN, 
PosQ£&9i*^(*7-;/7 p l 0 3 c) , | PosN | ioit/ 
I PosO | tm&b fctSfnffiE rJeJLTT'fcS^^y^ L 
Ury/i 0 3d), «T-C<C»tixli, ^7-^10 
3 a JCJ5?i9^»<7>ftLS*:*Oig-r. I PosN | $$£Xfi | Po 
sQ | tfS^ldg&fnSEE r ^TT-fcixtf, | PosN | + | PosQ 40 
I SrWSU »»B©Ifc«*t6(^fi/^l 0 3 
e, 1 0 3 f ) e 

[0 0 5 0] ov^C, PosN, PosQcO^£3H]J8 Lfcii3t<D 

7"ty b&m-tZ {^T-y-fY 0 3 g) . OV^T', {£g 

(PosN-PosO/2-0. 25*fflt^TfifcB8t«>»JWSrfT9 
U7y/I03h) fl &m&:£>'&. PosN, PosQ£&9 
i^^(^«r y^l03i) , I PosN | :fc £Xf | PosQ | # 

1 0 3 j ) % J^T-C&tfiXf^ ^77^1 0 3 g(C^t) 50 



«PBH¥8- 1 9 5 0 4 4 

«»OftigS:j»0ig-r. I PosN | *5cfctf 1 PosQ | 
tSfoSEE r «T"Cfcixtf , I PosN | + | PosQ | &ayjE 
U ^^0ooM£»^1-<5(*7 *:/l 0 3 k, 10 3 
m) 0 

[0 0 5 1 ] (d-4) #ft±0. 25 h 7 y * | PosN | + 
I PosQ | (OmfeftM 

m 1 4 te-ffft±0. 25 h 7 3/ * "Ceo | PosN | + | PosQ | <D 
i^l^7o-it^S e KSr-SfS+O. 25 

b? y 2^*71? y h»tH-5 (^y/l 0 5 a) 0 
ol^T\ .te®ff-*§- (PosN+PosQ/2+0. 25£r/Bl^Tfi:g&: 
*?>IMWS:fT3 (^7y7 P 10 5b) o Pos 
N, PosQ£8i9&^(*7:y7' , l 0 5c), | PosN | *3«t 

i/ 1 posq i tmijt hmnms: r ^tt^s^x ^ * 

LU7^105d) , BJLT-CftWixtt^^y^l 0 

[0 0 5 2] | PosN | *5,fctf | PosQ | ##l£tSfMIJl r 
KTT'fcixtf, I PosN | + | PosQ | Srffl^U «»IhIO 
fflSrarW+St^^y^l 05e, 105f) 0 ov^ 
PosN, PosQO^^Jffl LtzmttnlSLWt&tbfflW^m 

(^r^lOSg) „ o^-C, <4®ft^- (PosN-PosQ 
/2-0.25«rfflv>-Ctt«ft*?>M«iS:tT5 (^-ry^i 0 5 
h) e ffiK*«>», PosN, PosQ^r^O^Uxy^l 
0 5 i ) , | PosN | «tt^ I PosQ | t>ISfPmJE 
rWTT'foS^xy^K^r^T 9 ! 05 j) , 
"C4»+*ttf, ^r^lOSgCI^^co^i^) 
iS-To I PosN | *> | PosQ | *s*^«S*«JE r J^TT- 
fetbfl*, | PosN | + | PosQ | ^^J^L, «ft[e]<&ffi«r» 
HC-rS(^^y^l 0 5 k, 10 5m) . ft, ±m<DT 

eUAfi, r O^J^ti 1 ^^^>^, I PosN | + | PosQ | 60 

[0053] (e) ^>?i/3 ^jRAft£*aat«)afefl«a 

Z/u^'y X-MiJifStci2L^ii»9T*fo^^ x ±o. 25 h 7 

ttfc^fl, ffia*sPosN*fcttPosQOfi&SJ«S«tCAoT 

PosN&t/PosOSrfflu^iiWO-r^— KSrffitT LTtt^o 

a«wffi«fW«lcJ:9±0.25h7y^*^(tt«ft 
#> L, f¥S | PosN I + I PosO | WfflSSrttft o &o lz-f 
5(^7^/1 0 3 3, 1 0 3 g;105a, 105 

g) o *fc««*«o«»«f«cj:9tt:««B»^3FSc*(c 
iSSa^gj^pfjgtt^j,^ Lf^ot, ±0. 25 h 

co^]^$r-^+^- r 5 e tit, ft^oTii«(Ofi:g$iJ 



-10- 



19 

sn i + 1 posq i <Dmm*tcffi&*£rtiz.m&ti:Zizi* y 
[0054] (f) \tLW-um?h<om\ 

10%, h7 ^^*St,± 1 o%<D^^m^x^^tzt-t 

-18%-+2 2%i:b4otL4 5. LTt^o 
T\ AGCcoy-f >2E»*co<*a^RSiS:± 5%, tJ? 

^ * ^ ^ v c yimmr >r >^cotb^^ 

^SlSr^JiO ± 5%, VCM<7>ADi£ffiS» (BL/ 
+ 6 2%i:t6otLi5. etui* 4dB^y*t 

Ioo5 5] mi ejiffiea^^^o s/^»ig-efe 

9, K(^)fiIy{j:^J:9lc^uWria 
y = (BL/m) If u d t 2 

(y/u) = (BL/ms 2 ) 
»»*-C-*> 6 V C M«0»tta« 7 ^7 ^fl^T- s -C*»S 

* s T'^m-r 5 r t frxz 5o 

[0 0 5 6] Hi 6 OteSfrJffi)^ t^^>^ggh7 7 
^t-itC6Lrv^6^»JWlc*5V^-C, *t«Si3 2<Dflfig 

K (s + a) / (s + b) 

K{(s + a)/s) • ( (s+b)/(s + c) ] 
tft 9 * P I D U^^l U— *m&.<D&&\zit 



(ID #§f!¥8- 1 9 5 0 4 4 

K (s 2 + a s + b) / s 

«jfei-5<?3d\ y-r ^mc*n,xm^zk&&9c-tz 

[0 0 5 7] »JW»<D«H±*»ffii-5^ai: LTtiu II 
1 7K^-t-HyU— Hi 70^n 

fl^^/u^C (s) fcaMt-C^V 
h (*J»*J«) P (s) IC**., «ayfflyS:7^— hv< 

y=[CP/(1+CP)]r+[P/(1+CP)]wi+t1/(1+CP)]w 

20 y/r = CP/C1+CP) (GB/u— ^, Closed Loop, tgffl^S 
Mk) 

y/wi = P/0+CP) (*&«tt> 

y/w 2 = 1/(1+CP) (EW»tt, AKHft) 

[0 0 5 8] ^-T ^3>fyU^E~^ VCM^IS^i^lC 
JO f± 

r : B^fi® • 

wi FPCS^J 

w 2 : by v?<Dffi<b • SiailHlKy 

t*5 0 A'-T'Wtt LTIi^±<?5^u-X^OtetC 

Open Loop»14 (BB^-X»tt, -j^fiaiWtt) t*tf 

^0 [0 0 5 9] H 1 8(j:^- X1#t£cOBODE^{ilT^ 

effl, -t^^t,- 1 8 ogct twa*#v^M^tfc 

M^og^o^ >-$r^-r 0 -y-TV^^OdB^ 
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[00603 (f) >-&W)&±$\,^m&\zio\*tz&& 
&mz#* <ttv-r€x % ^#><K£L-ci/> 

^ srf^ t> tz-tmmnwL®\ t$ thtz{tLW:xhz> & 

\*\ i<om<&\z\* % PosN^^PosQ (fcL<*4*tf>ig<0» 
^t{S««#<0*&S2P^»o^^S:ffl^T I PosN 
I + I PosQ I OM£r#£>, 

(#^-> 3 = 0 . 5/ ( I PosN I + I PosQ I ) 

[0 0 6 1] (g) #S?->3>«flE©«# 

fl##X"T^ROM, /<->r!i-/<^^7yyRAM 
jeBttffll^Gtt Lt*s»ttf, 7 7 /u3SB*>fi»B*lcft 

myitis b >&mzmj£-tz>&m&t!:<, mmmmzm 
^x<omm^mmx^^> 0 7r^^t@w»i3i8 
s 0 ^co^tcii. Hsisttfflfcaipw*^"-^^, ay 

[0 0 6 2] (h) fflftC0EPflr-<7>jK^->a>«Sffi 

5o ^<Dtztb, ?4 ^WfttVm^te^^X^y 

***<&l*9*W5-C3tfS?v'a V@griW«£5o ^ - h 

SSrfflSLTiBtSU ^yKttW:i6i:fc^>3y« 
aSrffil^Tif* PosN&ttff-5§- PosQ^lijEi-^ 0 0*J*l 
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C0Erfl«r4^»]Lr, 0 — 499, 500 — 999, 1 
000-1499, 1500-2000£ Z> 0 * L 

X.Kf, 250, 750, 1250, 1750hy^^ 
X) $J£U *OttS,&TO#v?v-a >!&&&E.miZ%t 

[0 0 6 3] X, h7 S'^figt^a 

tf^S/a tEtSL-CfcSfltriaEBO/K^^a >-ig 

* v> 3 €: ttS#¥fT#» 1X^*77^ /u£Sfi 

[0 0 6 4] 

[ISMcoja*] W±*3SM^«tm^ fs^- PosN, PosQ 
0^fe>PJ•^I^O^;/J^, « PosN, PosGcDift-^ h7'^i 

So MfC ft^- PosN^t/m-§- PosQjCTK^v'a >^g£r 

PosN, PosQ^lofi-^ (PosN + PosQ) Rl^XfiM 
* (PosN-PosQ) ^^^L, ftiS*2Sfcr/»t*^><c< 
<t fc— ^-Srfflv^-Cft -^-PosN, PosQ<7?f6*HS*s«f L 

<0\t^ PosN, PosQ^Jfe^Mcofo^f # 
I PosN I + I PosQ I 

fez&im-tz x 7ia^e), jEan-^^^a^«ff^ 

ftJTCS, ^oT, tt:B*»«f«fl!>lRj±*H5wt*«-C 

[0 0 6 5] ft^- PosNS.^{t^- PosQ 

^-*^fifp-*-Si6^^y K*ffiB*«>Lfcl$<7>ffi?D 
mEE^ZlJ^LT^^, ^ PosN, PosQOlfe^ffi^^ L 
<4S h7 y^±<OJa#Jc^ 5/ K4r<aB**5)Lfc.t#0 
m^r PosN^^li«*PosO©»»ffl[dsWEfi&ft«EJc» 
^Lv^p-<, l&^L^S'&tcrt, ^(D&fcnm^ Pos 
50 N, PosQ(7)^^MOlofI-^ 
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I PosN | + | PosQ | 

ft* PosN, PosQ3&sfia¥0LT<>fflfp-t-5f*ia^««:l»^ 

[0 0 6 6] *«W«cJ:ixtf, *Ki^>s 
Jl^&frLT, if^* PosN, PosQ&T>*h^ yt&^&m 

^y K*0f»OteKlcflraft«)L-C, ?I§H^^> 3 

[0 0 6 7] *«W^J:*ttf, *SLfc*K^> 3 

Dfctf^a ^Ttt# PosNXtfflr# PosG£ 

MjEi-5«t9tcLfc^b, — y KteBfOElS/ctf^v-a 
i'fSfiSrJB^Tff-Jt- PosN, PosQ£>tiiEast?#, jEfffe* 

[0068] 0f^oiKtt:fco^r»j3E 

KM \z& It S sK 5/ a £ # 5 J: ? lc L fc * > *b * 

Haffi<o(B**KW] 40 

[0 1] #«W<0JKSRW0-Cfc5. 

[0 2] W57r>f^SI«)*aH-efc5 Q 

[0 3] MCUtC*5»tSROMt2*rt*SftWHTfc-5. 

[0 4] PosN, PosQ&tM"7ir hff -§-<Olfc^0-Cfc 



$f&8¥8 - 1 9 5 0 4 4 

[116] PosN£{£ffi-T Pos0ftttffl-t-6»*0 

[1117] (H 6 (Dfzz— K^£3?f£6ilffl3:£§ Ifcr^- K 

[1118] K«£ = T«<0B§«12-C*>a. 

(191 «&ft-*-6»&<0PosN, PosQOft-g-IftMia-C*) 

[mi 0] posn, PosQ^^&^mr^^o 

[Ull 1] ^^->3>-«SjB!]^|c*5«t-5ffl:«ft*ofc 

[mi 2] ^->3 y««»so«ii7D--efes, 

[HI 1 4 ] ft»±0. 25 h 7 ^ "Ceo I PosN l + l PosQ | (Dffl 
[111 5] #«±0. 25 h7 y *^tf>|PosN| + |PosQ|<B»J 

[mi 6] ffiiasi^Dj/^sitfc^ 
[iai 7] -»»^p^»fo^ e 
[nil 8] ^— ^wu— ^oiWttia-cfca. 

[Hi 9] r-f^^WH*C^^>3 ^*S«cotBiSBft 
[02 0] tKv^h >®S<h ^ef«Mi 

[021] Oi^-f ^^3$«6o«fi£!ar-fe5o 

[02 2] ir^^^tH^c0T-fc5o 

[H23lttfPosN, P o s Q^tmilM ^-CO 

[02 4] i^-^(HiKo«^0-e*)So 

[02 5] PosN, P o s QOfS-?-jK?eat?fcSo 

[026] feMft^-^^^- K*-efes 0 

[02 7] tfv^>a >«ff©mtcJ:6raH^BlMH-e 
[02 8] «co^^->3 ygl^OTit^^o 

[029] &&<DtfiSis B >>m&&j£(Dm.wmvhZo 
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101 



02 



103 



fSS ±0.25 K 5 -y * T- © 
I PosN | + | PosQ | ©»S 



104 



105 



^SS ±0.25 h7V? T-O 
I PosH | + | PosQ | c&ifflS 



I 



106 



PosN | + | PosQ | 0>¥-Xi*m&. 



107 
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101a 
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8-195044 



114] 



[B2 0] 



fl»±0.25K5n/i7r % GD|PosN| + |PosQlOD 

(SEED 



/K^J/ai' « flt ti-^tO to S 0) 



JS» + 0.25h5<yi?'\*:?-t2»,h&l&l — 103a 

103b 



I 



(P0SN + FasQ ) /Z £ mi 'Tffi * 



PosN.PosQ£l|*U>&€ 



,103c 



103 d 

< IPOSNI.IPQSQI <y 



YES 



I iposni+iposqi zmfc.&nr 



103e 



NO 



103f 



YES 



I 



^103g 
103h 



(PosN-PosQ)/2*BUTtt«fc« 
■1 



PosN.PosQSrSfcUii&C 



l — !03i 



< ( iposni.ipqsqi </ y ^- 



| YES 



103k 



|P0SN|+|P0SQ| *M3£.9M 



NO 



103m 



YES 



T* T. 
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( zEzt ) 
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■Sf ft + 0 . 2 5 K 3 v 0 *\ ? iz v h £ A f- 1 0 5 a 

T_105b 



(PosN + PosQ)/2£fflUT-tt*Sfe* 



PosN,PosQ£ftU&fc ~p 



105c 
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( IPosNl.lPosQI <r " > 



U?5d 
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IPOSNI + IPOSQI fci»?Sv8iy 
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105f 
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-(PosN-PosQ)/2£fflUTtt»j**> "' 05h 



PosN.PosQSrSfcU&t) 



< ^ IPosNUIPosQI <y > 
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10 5 j 
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105m 



YES 



[g]2 2) 




* ' 



[EI2 3] 

poin Po«a 



0.0 



-0.5 




3 



-18- 



(19) 



^^F8 - 1 9 5 0 4 4 



[122 4] 













w 

13 — 










! ,-\ r 



VCM 



VCM 

r™ 

28 



AGC 
AMP 




= 1 
POS 
991 


PosN 




f 




PosQ 


ADC 

















25 



r26 



26g' 



2 6q7 ,26 c 



26b 



IS* 



pos 

SEL 
Pa 



PosQ 



PosN 



26e 
26t 



Vc 



26d> 



/27 



OAC 



[122 5] 

PosN, PosQ 




[127] 



0.5 



-as 

-1.0. 



0.5 1.0 



[12 9 1 



iHi+iai. 

0.5 















r ^ 


A ^ 





-19- 



